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T ESTS made under the supervision of the 
Aircraft Production Board during the 
War, and subsequently by large manufacturing 
plants, have shown Molybdenum Steels to 
possess greater shock-resisting powers — as 
measured by the Izod machine — for given 
elastic limits, than any other rlloy steels pre- 
viously developed. 

The Dynamic Toughness of these steels is a 
gauge of their quality, and is additionally sig- 
nificant as a commercial factor because it is 
developed without detriment to any of the 
other essential properties of the steels. 


Copies will be mailed on application to 

Climax Molybdenum Co., 
The American Metal Co., Ltd. 

61 Broadway, New York 
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One Demonstration 
that Always Sells 

L ET your prospect settle himself comfortably in the deeply padded leather 
seat of your Aeromarine Flying Boat — nod your head to the pilot — 
and off you go, smoothly, swiftly, on the demonstration that always sells. 

No wonder! For there’s no sensation like it — nothing in the world to 
compare with it — eating up the long miles in steady, safe flights, arrive in 
half the time, with none of the heat or dirt of land travel. 

This kind of aviation — safe, fast, luxurious, is here. It is simply advanced 
and modern transportation — the ultimate in luxury — and every day more 
progressive Americans are getting away from road delays and dust parties 
to the peace and luxury of air travel. 

Write us today of a dealer’s opportunity which can never be equalled again. 



AEROMARINE PLANE & MOTOR CO., TIMES BUILDING, NEW YORK 
LARGEST EXCLUSIVE BUILDERS OF FLYING BOATS IN AMERICA 
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The following types of Curtiss planes are 
available for prompt delivery: 

Orioles with OX Motors 
Orioles with C-6 Motors 
American J.N.’s with OX Motors 
Canadian J.N.’s with OX Motors 
Standard J-l’s with OX Motors 
Standard J-l’s with K-6 Motors 
Sea Gulls with C-6 Motors 

An early issue of this publication will outline the 
Curtiss cooperative plan of sales for American pilots. 

Ask for Curtiss quotations on all repairs for airplanes 
or flying boats for commercial use. 

CURTISS AEROPLANE & MOTOR CORPORATION 

GARDEN CITY, LONG ISLAND, N. Y. 
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The Army Experimental Station 

T HAT another year will see McCook Field at some other 
place than Dayton is inevitable as the lease on the 
property now occupied expires next summer and there, 
is no probability of its renewal. 

The aeronautic industry generally will be glad if the en- 
gineering branch of the Air Service can have a location that 
is more accessible than Dayton. The time and expense of long 
journeys made frequently is becoming a serious matter and a 
great relief will be felt if a more convenient site is selected 
for the new held. 

The officers detailed to this most important work of the 
air service should be nearer the majority of producers of air- 
planes and also nearer Washington so that closer contact 
could be had at less inconvenience. A location between New 
York and Washington which would combine both land and 
water stations would be a great advantage. 

Congress will probably be exceptionally critical of appro- 
priations for next year, but the urgency of the establishment 
of a permanent engineering station will be so obvious that it 
will be one of the items that is certain to be allowed. 

McCook Field os a flying field for experimental types of 
airplanes has been absolutely unsuited for this purpose. Its sur- 
roundings are so dangerous in the event of forced landings or 
unsuccessful take-offs that Congress will be unfair to our 
splendid test pilots if they are not given a field where all 
kinds of tests can be made with the minimum of danger. 

Everyone interested in the future of our Air Service should 
use every opportunity to acquaint the country with the im- 
mediate need of a satisfactory station for aeronautical engi- 
neering development. 


Interest in Aerodynamic Research 

T HE designer’s interest in aerodynamic research seems to 
vary year by year. At certain periods of aeronautical 
progress, he comes' to the conclusion that the wind tunnel 
has given him all the help he needs, that wing sections have 
attained their maximum efficiency, that stability is but a ques- 
tion of empirical proportions, that the only aerodynamic pro- 
gress possible is in the last degree of streamline, to attain 
which his eye is quite as good a guide as any wind-tunnel data. 
Then, the adoption of an entirely new principle revives his 
interest to the highest possible degree. 

Thus, at the present moment, the introduction of the intern- 
ally braced monoplane has brought forward a whole series of 
aerodynamic problems. To begin with it is essential to devise 
thick wing sections, of sufficient camber to provide ample canti- 
lever strength, with a high lift coefficient to cut down the requir- 
ed area, yet having a reasonable efficiency. Since, with a mono- 
plane the chord is of necessity larger than in a biplane, man- 
oeuverability and stability require that the thick wing have if 
possible a smaller travel of the center of pressure. This is 


quite sufficient to require lengthy research, but there are still 
other problems. 

For anything like a large machine, if the wing is to have 
sufficient strength at the root of the cantilever, there must be 
either variation in section from root to tip, or variation in plan 
form and front elevation, with a similar cross section through- 
out. If the number of possible sections is large, the number 
of variations on these lines is beyond computation, and it seems 
very doubtful whether once a section is tapered that its 
characteristics can be safely deducted from the test of the 
original nntapered scctkm. The few general rules published 
hitherto are scarcely reliable. There is a very large field to 
work in, and results to be obtained which every designer will 
watch with great interest. 


Diesel Type Engines for Airplanes 

F OR years engineers have been doubtfully inquiring into 
the possibility of utilizing a Diesel type engine in light 
automotive practice, but have been deterred from serious 
consideration of its possibilities by fear of excessive weight 
and size. It is very interesting to hear therefore that a German 
engineer has developed a two-stroke, six-cylinder engine, with 
characteristics somewhat on Diesel lines, fuel being injected 
into the cylinder where the air pressure is 200 lb. per sq. in, 
although there is. an ignition system which the Diesel system 
does not have. 

The engine is said to be very light and efficient, while the 
absence of a carburetor and the possibility of using low grade 
fuel render it very interesting from an automotive point of 

Engineers will remain doubtful as to the possibility of using 
such an engine for aircraft, but it certainly offers important 
advantages as compared with the conventional internal corn- 


Sporting Airships 

T HE Goodyear Pony Blimp when first exhibited created 
a very favorable impression but doubts were raised ns 
to the possibility of its commercial utilization. It is 
gratifying to know that equipped with a 60 -horsepower 
Lawrence motor, the pony blimp is doing useful service as a 
passenger carrier between Los Angeles and Avalon on Cata- 
lina Island. 

That the small type of sporting airship has a definite field, 
is also indicated by the fact that one of the best French air- 
ship companies, the Zodiac, has recently brought out a very 
similar machine to the pony blimp. This is a small airship 
of 1000 cubic meters, provided with a 60-horsepower Gnome 
et Rhone engine with a well streamlined nacelle with pilot and 
passenger in an enclosed cabin. 
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Surveying from the Air 

By Col. E. Lester Jones 

Director, V. S. Coast and Geodetic Survey 


The great possibilities of airplane photography in connec- 
tion with the water and land work of the Coast and Geodetio 
Survey and looming up as a potential factor in expediting the 
mapping of our waterways and interior surveys. This very 
important subject has been the object of careful study and 
experiments by officers of the Survey, in collaboration with 
the other branches of the Government, during the past year 
and rapid advance in aerial photography, first seriously 
undertaken during the War, now promises, with proper de- 
velopment, a method of surveying that will probably far 
exceed expectations over the old methods in rapidity, economy 
and minuteness of detail. 

No little stress should be laid on the fact that, not only . 
are the possibilites good for an early and complete 
of our shore topography, but the oppor' — 
themselves for assisting materia 
should not be underestimated. 

With the necessary facilities 

the Army and Navy Aviation Corps 
Survey, experience has already proven the value of aerial 
photography over the old method of surveying in revision 
surveys of our coast lines. This work so far, is divided into two 
branches. Aerial Photo-Topography, and Aerial Photo-Bydro- 
graphy, and the results are shown in the following recent 
practical demonstrations. 

Aerial Photo-Topography 

In July, 1919, experiments were made at Atlantic City, N. 
J., to ascertain the adaptability of airplane photographs for 
use in topographic mapping. The area in the vicinity of 
Atlantic City was chosen as it is characteristic of so much 
of the coastal plain territory of the Atlantic Const. This 
project was essentially experimental in character, but devel- 
oped into one of practical value, as the photographs are 
being used in a revision of the charts of the New Jersey Coast 

This work was done in cooperation with the Air Services of 
the Army and Navy. Both land and sea planes were used, 
and in addition several photographs were made from a dir- 
igible. Three types of mapping cameras were tried out, the 
“L” type, K-L, and Tri-lens. An officer of the Survey kept 
in close touch with the work and furnished the ground control, 
constructing special targets : 

* ! constructed , 

g the photographs made 

ese were taken at an altitude of 7,000 feet, 
of 10 inch focal length, with a resulting scale of 
aoout t :o,u00. A rough control scheme was first laid out, and 

This mosaic and also the individual photographs have been 
the subject of study by engineers of the Survey, especially 
with reference to control and interpretation. Various methods 
of reduction for chart use were tried out. A study was made 
if mosaics and individual photographs. The 
. .ontrol using the photographs themselves to 

establish a graphic triangulation, have been investigated. The 
most important point brought out from the study of the 
results of the work at Atlantic City, was the possibilities in 
revision work, especially along those sections of the Atlantic 
Coast where the shoreline is subject to frequent change owing 
to the action of the sea. B “8 

Aerial Photo-Hydrography 

At the same time that the experiments at Atlantic City 
were being made, a distinct line of investigation was being 
pursued at Key West, Fla. Photographs were made by the 
Naval Air Service to determine the possible use of aerial 
photographs in connection with hydrographic surveys. The 
primary object in view was the elimination of wire drag work, 
especially in the clear waters of the Florida Coast. An at- 
tempt was made to photograph small coral heads and pinnacle 


of the 


with that available. Various types 

— — — — ' well as different combinations of 

filters and plate emulsions. Photographs were made at alti 
tudes of from 200 feet up to 4000 feet, and under various 
light conditions. It was hoped that some combination of the 
various factors involved would produce satisfactory results. 

The problem of control was solved, by including in each 
photograph, two -vessels of the Survey. The photographs 
could not be corrected for tilt with only two known points as a 
base, but the control as furnished by the positions of the two 
vessels, was found to be sufficient for experiments. 

A well-surveyed area near Key West was chosen, and the 
vessels proceeded on parallel courses over this area at full 
speed, the plane flying forth and back above the course. The 
courses and position of the vessels were recorded as in or- 
dinary sounding work. The photographer in the plane 
recorded the exact time that each exposure was made, with 
other data such as altitude, exposure, plate, filter, etc. Each 
photograph was later orientated by plotting the positions of 
the vessels on the chart at the instant the exposure was made 
These experiments proved very conclusively that photo- 
graphs from the air, using present day equipment, are of little 
practical value to the hydrographer. When any of the under- 
water features did appear in the photographs, contrast in 
color was the most prominent with no indication as to 
whether the contrast indicated shoal or deep water. Vari- 
colored bottom, of uniform depth, appears in the photograph 
ns apparent difference in depth. Many charted shoals arc not 
indicated in the photographs, while adjacent ones show 
clearly. Taken altogether, the results are so uncertain, that the 

"i of eliminating field work in hydrography are very 

IV 1 »*- * of photography may change 


remote. Developments in the ai 


Revision of the Coast of New Jersey 
In March, 1920, the Army Air Service photographed the 
coast line of New Jersey from Cape May to Seabright. A 
single flight was made using the K-L camera. The plane flew 
at an altitude of 10,000 feet, and under very good air con- 
ditions. The camera was mounted in gimbals, with a load 
the lowest point to assist in maintaining the optical 
axis or me camera in a vertical position. Level bubbles were 
placed on the camera, to aid in keeping the camera in the 
proper position. This is the most satisfactory way to suspend 
the camera, and control its verticallity, at the present time. 
The photographs arc being used for a revision of the charts of 
the Coast of New Jersey. The individual photographs are 13 
x 24 cm. in size, and the approximate scale is 1 :10,000. The 
photographs are mounted in strip mosaics, for convenience 
sake, not over four feet in length. The length is generally 
determined by the position of control points. This composite 
photograph is compared with the topographic sheet of the 
same area, and control points identified. The scale of the 
photographic mosaic is determined, and by means of the 
pantograph, the data are reduced to the scale of the chart, and 
transferred from the photographs to tracing paper. 

The photographing of this 120 miles of coast line took less 
than two hours time in an airplane. The development of the 
films and printing took two days’ time of one man. Two rolls 
of film were used, a total of 183 photographs. The work of 
interpreting the photographs, assembling mosaics, comparison 
with topographic sheet, and reduction to the scale of the chart 
of the outside shore line, required fifteen days of office work 
by o: = 


rocks, as it is the e 
navigation that require th. 
equipment at the Air Station 


S.I.A. seaplane of 450 hp. after covering the entire length of 
375 km. in 2 hours and 10 minutes in very unfavorable 


The Sperry Messenger Airplane 
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hp. Lawrence air cooled engine which has given wonderful 
results on several test runs by the government. The engine 
ran through the standard 50-hour test without the slightest 
indication of trouble or wear. The engine is supported by 
two steel plates on either side, which arc supplied by the 
manufacturer. These plates in turn are bolted to the fuselage 
nose veneer panel, giving a strong and flexible mounting. The 
gas tank is built in two compartments, the lower or main tank 


Captain L. E. Goodier, Jr., Returns to Army 
Capt. L. E. Goodier, Jr., who for the last year has been 
an executive of the Gardner, Moffat Co., has been ordered on 
active duty at the Georgia Institute of Technology as instruc- 
tor. Capt. Goodier is one of the pioneer army aviators. He 
was bora at Utica, N. Y., on August fifth, 1885, and received 
his early education in various schools in Utica and Washing- 



Three-Quarter Rear View or the Sperry Messenger Airplane 


contains 6.7 gal., sufficient for one and a half hours of flight. 
The upper or auxiliary tank contains 3.3 gal., sufficient for 
a half hour. 

The machine went through a number of wind tunnel, tests, 
and the best stabilizer setting was determined, and is such that 
a very satisfactory longitudinal stability was obtained. The 
stability of the machine is reported to be good under both high 
and low speeds, and the difference can hardly be felt on the 
control stick under these two conditions. The controllability 
is said to be remarkable on all three controls, and without 
tendency to act too quickly. In this respect it is comparable 
to the SE-5, while the maneuverability is comparable to the 
Nieuport. Due to the low wing loading and the high lift wing 
it has a slow landing speed which gives the pilot the feeling 
that he can land almost any place. 

It is interesting to note that the performance of this 
machine, with only 60 hp. and a wing curve which was 
designed for high lift while sacrificing added resistance at 
high speed has a better performance than most planes having 
the same loading per sq. ft. and per hp. This performance 
is gained chiefly on account of the fact that the motor permits 
a great saving on the fuselage resistance. 

The specifications as supplied by the manufacturer follow: 


Specifications of the Messenger 



Holland Limits Flying 

So many continental airplane lines now cross Holland that 
some of the cities have adopted ordinances to prevent the 
air liners from flying so low as to become a source of danger. 
An ordinance adopted at The Hague requires the air pilots 
to keep more than 300 feet above the level of the city. 


ton. He received the degree of B. S. in Engineering Chemis- 
try from the Georgia Institute of Technology in 1908. 

Capt. Goodier entered the army in September, 1908, and 
was assigned to the Coast Artillery Corps. He transferred 
into the Aviation Section of the Signal Corps on September 
25, 1912. He received his primary flying training at the 
Curtiss factory at Hammondsport, N. Y., and completed his 
training at San Diego on December 26, 1912. He holds pilot’s 
license No. 200 and expert pilot’s license No. 10. Capt. 
Goodier was rated a military aviator on February 16, 1913. 
He started the army flying school on North Island, San Diego, 
Calif., with Lieuts. Geiger, Brereton, McCleary and Park in 
December, 1912. 

While a passenger with Glenn Martin during a flight on 
November 5, 1914, he had both legs broken when the airplane 
fell. He was in the hospital until January 3, 1916. As a 
result of his injuries, he was retired from active duty on July 
1, 1916. He returned to active duty on July 11, i916, and 
remained in the army nntil May 20, 1919. During the war 
ho held the rank of Lieutenant Colonel (temp.) Capt. Goodier 
started Chandler Field at Essington, Pa., in April, 1917. 
Later he was commanding officer at Gertsner Field, Lake 
Charles, La., from November, 1917, to April, 1918. His next 
duty was in charge of the. Operations Section of the Air Ser- 
vice at Washington, D. C., until June, 1918. He was overseas 
from Sept., 1918, until December, 1918. On his return to 
this country, he was assigned as Air Service Officer in the 
Western Department of the Army. . He remained on this duty 
until his retirement in May, 1919. 


Airplane to Sell Tracks 

Truck salesmen have found the airplane the logical equip- 
ment for use in calling on the buyers for this product, R. C. 
Cole explains. His company, which has the agency in five 
states for the Master Truck and Grant Six automobile, has 
recently opened a branch house in Oklahoma City. 

Cole, who hails from Indianapolis, believes that the sale of 
Master trucks in this state can be greately increased and he 
has started some novel but business like methods of stimulating 
distribution. First he has secured the use of a combination 
avintor and track salesman during the State fair. Exhibition 
flights will be given daily by the salesman who will place his 
plane on inspection at the salesroom at night. Any prospec- 
tive customer living in the state that cannot attend the fair 
will be called upon by the aviator in his spare time. Cole 
figures that he can reach the farm home of any probable 
buyer in the state, sell a truck and return within several hours. 


A German Diesel 


Airplane Engine 



A new type of airplane engine has appeared which possesses 
many novel features. It has been developed by Prof. Junkers, 
the noted German aircraft engineer. It has six cylinders and 
is noteworthy in the following respects: It operates on the 
two-cyelc principle; it has no carburetor, fuel being ejected 
directly into the cylinders; it has no valves; there are two 


Greater fuel economy is an important consideration in 
aircraft since the non-stop ability of the machine is limited 
to its available fuel carrying capacity. The economy of I he 
Diesel engine is due to the fact that the principle on which 
it operates is essentially more economical than that employed 
in the ordinary engine common to both aircraft and automo- 


Diesel Aircraft Engine on Test Stand 


opposed pistons per cylinder and two crankshafts connected 
by gearing at one end. All these features are quite new to 
small engine practice although they have been used for 15 
years or more in the design of certain large stationary and 
marine engines. 

The advantages claimed for the new engine are: Greater 
fuel economy; increased simplicity; elimination of vihration; 
fire safety ; and light weight. 

The functioning of the engine is easy to understand. The 
pistons move in together and move out together. As the 

The intake ports are exposed by the right piston and the 
exhaust ports by the left. The exhaust ports are larger and 
an- therefore exposed first. This permits the major portion 
of the exhaust gases to escape before the intake ports are 
uncovered. 

When the intake ports are opened pure air surges in, 
impelled by a blower located at one end of the crankcase. 
This air forces any remaining exhaust gas out of the chamber 
so that by the time the pistons shut off the ports on their 
return strokes, the chamber is full of fresh air. As the pistons 
move in they compress this air but before inner dead center 
is reached a measured quantity of gasoline is injected into the 
spa. .- through the nozzle located just under the spark plug. 
Since the compression is very high, more than 200 pounds, 
as compared with less than 100 in the ordinary engine, the 
air is very hot so that the liquid fuel vaporizes instantly. A 
moment later a spark occurs to ignite the charge. 


biles. Vibration is minimized since the forces generated by 
opposing pistons cancel each other. 

The engine is peculiarly fire safe since fuel is delivered 
directly to the engine cylinders; there is no dangerous mixture 
of air and gasoline outside of the engine; and not the same 
danger from fuel leaks that obtains in the ordinary engine. 

The low weight is due to the fact that there is a power 
stroke in every cylinder every revolution, or twice as many 
as in the four-cycle. 

This engine offers interesting possibilities for automobiles 
and motor trucks particularly since it can use low grade fuel; 



Section Through the Diesel Aircraft Engine 
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in fact the true Diesels ran on crude oil. The aircraft engine 
developed by Prof. Junkers differs from the big Diesels in 
that it possesses an ignition system. In the big engines the air 
is compressed to 600 or 700 lb. or more which renders it so 
excessively hot that the fuel takes fire the instant it is injected 
but with an aircraft engine such extreme pressures are out 
of the question, although the compression pressure used is 
more than twice that employed in the usual engine. 

The heating effect is not great enough to cause ignition of 
the fuel, therefore magnetos and spark plugs are fitted. The 
engine ns it stands is hardly suitable for automobiles or motor 
tracks for the reason that its construction is too expensive and 
it cannot be throttled ns well as the ordinary types but it 
may he possible to overcome these difficulties. The same 
criticisms naturally apply to the possibility of its use in the 


The New Handley Page Wing 




The design of aircraft has, from the very commencement, 
been associated with the problem of safety in rising from and 
alighting on the ground. Anything which tends to promote 
slow speed, and therefore safety in landing, is necessarilly to 



the good of aviation. Technically, too, the high speed which 
an airplane can reach in the air is indirectly connected With 
the landing speed. 

The special feature of the new Handley Page wing is, that 
hv its use, landing speeds far slower than those obtained up to 
the present will be possible, or, conversely, greater loads can 
be carried or higher speeds obtained with the same horsepower. 

Another special feature of the Handley Page wing is that 
it has very much greater lift for every square foot of its 
surface compared with an ordinary wing and this is accom- 
plished by means of a most simple wing construction, which 
at first sight would seem to reduce rather than increase the lift 
of the wing. The construction consists in having slots right 
through the plane, connecting the lower and the upper sur- 
faces. and to the uninitiated it would appear that these slots, 
allowing the air to escape from the under to the upper surface 
of the wing, took away all the lift. Strange as it may seem, 
the reverse is exactly the case. The slots in the wing virtually 
convert a single wing into a number of wings, and increase 
the lifting power of the wing two or three times as much as in 
the ordinary construction. 

Supposing, for instance, that a machine today lifts a total 
weight of a ton and a half and has a wing area of 400 sq. ft. 
With the new construction it will be possible to lift the same 
weight with a wing area of only 200 to 300 sq. ft. In conse- 
quence, owing to their smaller size, the wings can be built 
much more Btoutly without increasing the weight, and so all- 
metal wings become much more posable commercially. 


Beyond t hi s is the further and most important feature. 
With the high-lifting capacity of these wings it is possible 
to By more efficiently at full speed. These new wings at 
full speed are inclined at larger and more efficient angles than 
heretofore, so that the lift is obtained with much less horse- 
power to drive the machines through the air. Dp to the 
present it has not been possible to design machines heavily 
loaded and efficient such as this, because it would have meant 
the commercially impossible landing speeds of 70 to 80 miles 
an hour. Now, however, with this new construction, lnnding 
speeds smaller even than those now usual have been obtained 
with all the advantages described above. 

It is from a fundamental advance such as this that progress 
in aircraft will be made. First comes the improvement in 
basic principle, next the adaptation to engineering design 
and lastly operation in service at a decreased cost and with 
increased reliability to the public. Time must elapse before 
the public will benefit from these advantages. Minor improve- 
ments may be necessary for their full advantage to be gained 
but there is no doubt that it is on advances such as these that 
the whole future of aircraft development depends. 

In viewing today the airplane fitted with an early type of 
this slot it is possible to sec the beginning of tht practical 
accomplishment in flying of what laboratory tests have shown 
can be finally accomplished. 


Meteorological Reports Reveal Carious Facts 

Pilots at March Field, Riverside, Cal., are taking consid- 
erable interest in the meteorological foports compiled and 
posted twice daily in the school building, says The Fly Leaf. 
The meteorology station installed and operated by Signal 
Corps personnel is revealing many interesting facts that 
heretofore have somewhat mystified close observers of climatic 
and atmospheric conditions about March- Field. 

Often pilots have reported that it required more actual 
flying time to reach Rockwell Field, San Diego, than it did 
to return from that base to this school. They could not un- 
derstand this when the popular opinion prevailed that when 
flying south they always had a wind on their tail. Ground 
observations would bear out this belief but reports posted by 
the meteorological experts indicate that at various altitudes the 
wind direction is changed. 

Readings are taken twice daily from a small captive balloon 
and instruments which record altitude, direction, velocity, tem- 
perature and relative humidity. Corp. James H. Kearns 
prepared and the following wind-aloft report Thursday, Oct. 7. 
The first readings were taken at 8 a. m., and those following 
at 1:30 p. m. Observe closely the variations at various 
altitudes : 



Mexican Officials Given Flights 
Recently an official visit was made to Fort Bliss by 
several Custom and Consular officials of Juarez. At the Post 
Commanders request, four of the visitors were taken up for 
fligts lasting forty-five minutes. General Fox, commanding 
the Juarez garrison, was proud to hold the altitude record for 
the visitors, reaching an altitude of 5,000 feet, and all ex- 
pressed themselves as having had a most enjoyable flight. 


U. S. Army Air Service 


With rank of Major General 

Monoher, Charles T July 1, 1920 

ASSISTANT TO THE CHIEF OF AIR SERVICE 

With rank of Brigadier General 

Mitchell, William July 1, 1920 

Colonels 

Hall. Cholmers G. July 1, 1920 

Mitchell, William July 1, 1920 

Lieutenant Colonels 

Chandler, Charles De F May 16, 1917 

Fechet, James E July 1, 1920 

Culver, Clarence C July 1, 1920 

Fravel, Ira F July 1, 1920 

Baldwin, Theodore A., jr. (Inf.) (August 9, 1920) July 1, 1920 

Beck. Paul W. (Inf.) (August 9, 1920) July 1, 1920 

Vanwav, Charles W. (Cav.) (August 24, 1920) ..July 1,1920 
Don forth, Charles ,H. (Inf.) (August 9, 1920) . . . Julv 1, .1920 

Miller, Archie (Cav.) (August 24, 1920) July 1, 1920 

Perkins, Alvin S. (Cav.) (August 24, 1920) July 1, 1920 

Fuller, Arthur L. (C. A. C.) (July 22, 1920) July 1, 1920 

Army Area Air Service Officers 


First Corps Area — Includes the North Atlantic Coast Ar- 
tillery District and the States of Maine, New Hampshire, 
Vermont, Massachusetts, Connecticut and Rhode Island; 
headquarters, 99 Chauncy st., Boston, Mass. 

Commander, Maj. Gen. David C. Shanks. 

Air Service officer, Maj. Leonard H. Brennan. 

Second Corps Area. — Includes the States of New York, 
New Jersey, and Delaware; headquarters. Governors Island, 
New York. The Island of Porto Rico, with the islands and 
keys adjacent thereto, is, for administrative purposes, attached 
to the Second Corps Area- 

Commander, Maj. Gen. Robert L. Bullard. 

Air Service officer, Maj. Henry L. Watson. 

Third Corps Area . — Includes the States of Pennslyvania, 
Maryland, Virginia, and the District of Columbia; head- 
quarters, Ft. McHenry, Md. (temporarily at Baltimore, Md.) 

Commander, Maj. Gen. Adelbert Cronkhite. 

Air Service Officer, Maj. Albert L. Sneed. 

Fourth Corps Area. — Includes the States of North Carolina, 
South Carolina, Georgia, Florida. Alnbama, Tennessee, Missis- 
sipi, Arkansas, and Louisiana; headquarters, Ft. McPherson, 
Ga. (temporarily at Charleston, S. C.). 

Commander, Maj. Gen. John F. Morrison. 

Air Service officer, Maj. Henry B. Clagett. 

Fifth Corps Area. — Includes the States of Ohio, West Vir- 
ginia, Indiana and Kentucky; headquarters, Ft. Benjamin 
Harrison, Indiana. 

Commander, Maj. Gen. George W. Read. 

Air Service Officer, Maj. Ira Longanecker. 

Sixth Corps Area. — Includes the States of Illinois, Michi- 
gan, nnd Wisconsin; headquarters. Ft. Sheridan, 111. (terapo- 


Seventh Corps Area. — Includes the States of Missouri, 
Kntisns, Iowa, Nebraska, Minnesota, North Dakota and South 
Dakota; headquarters, Fort Crook, Nebr. 

Commander, Maj. Gen. Omar Bundy. 


Air Service officer, Capt. Ira A. Rader. 

Eighth Corps Area. — Includes the States of Texas, Olia- 
horaa, Colorado, New Mexico and Arizona; headquarters Ft. 
Sam Houston, San Antonio, Tex. (For the purposes of ad- 
ministrative and tactical control in connection with the Border 
Patrol and field operations incident thereto, such part of the 
State of Arizona as lies west of the 114 deg. meridian and 
south of the 33 deg. parallel is attached to the Ninth Corps 
area.) 

Commander, Maj. Gen. Joseph T. Dickman. 

Air Service officer, Maj. Henry C. Pratt. 

Ninth Corps Area. — Includes the North Pacific Coast Ar- 
tillery District, the South Pacific Coast Artillery District; the 
States of Washington, Oregon, Idaho, Montana, Wyoming, 
Dtah, Nevada and California; headquarters. Presidio of San 
Francisco, Cal. (temporarily at San Francisco, Cal..) The 
Territory of Alaska is attached to the Ninth Corps Area for 
administrative purposes. (For the purpose of administrative 
and tactical control in connection with the Border Patrol and 
field operations incident thereto such part of the State of 
Arizona as lies west of the 114 deg. meridian and south of the 
33 deg. parallel is attached to the Ninth Corps Area.) 

Commander, Maj. Gen. Hunter Liggett. 

Air Service officer, Capt. Henry H. Arnold. 

The Hawaiian Department. — Includes the Hawaiian Islands 
and their dependencies; headquarters, Honolulu, Hawaii. 

Commander, Maj. Gen. Charles G. Morton. 

Air Service officer, Maj. John F. Curry. 

The Philippine Department. — Includes all of the Philippine 
Archipelago and troops in China; headquarters, Manila, P. I. 

Commander, Maj. Gen. Francis J. Kcrnan. 

The Panama Canal Department . — Includes the entire Canal 
Zone; headquarters, Quarry Heights, Balboa Heights, Canal 
Zone. 

Commgnder, Brig. Gen. Chase W. Kennedy. 

Air Service officer, Capt. Millard F. Harman, jr. 


Location of Air Service Units 


1st Day Bombardment Group: Headquarters, Kelly Field, 
Tex. Troops: 11th, 20th, 96th nnd 166th Day Bombardment 
Squadrons and 258th Heavy Bombardment Squadron. 

Jst Pursuit Group : Headquarters, Kelly Field, Tex. 

Troops: 27th, 94th, 95th, and 147th Pursuit Squadrons. 

1st Observation Group: Headquarters, Manila, P. I. 

Troops: 2d and 3d Observation Squadrons. 

1st Surveillance Group: Headquarters, camp at Fort Bliss, 
Tex. Troops: 8tli, 90th, and 104th Surveillance Squadrons 
1st Army Observation Group : Headquarters, Langley Field, 
Hampton, Va. Troops: 1st and 12th Army Observation 

Squadrons. _ , , _ .. 

2d Observation Group: Headquarters, Honolulu, Hs.wan. 
Troops: 4th and 6th Observation Squadrons. 

3d Observation Group : Headquarters, France Field, (-anal 
Zone. Troops: 5th (not yet joined) and 7th Observation 

Squadron. 


1st Army Obscrvatioi 

3d Observation 
4th Observation 

Flight A 

5tb Observation 
6th Observation 
7th Observation 
8th Surveillance 

Flight B 


. . Mitchel Field, Garden City, N. Y. 

Fort Mills, P L 

Camp Stotscnburg, P. I. 

, Luke Field. Fords Island, Hawaii 

Schofield Barracks, Hawaii 

Mitchel Field, Mineola, N. Y. 
. Luke Field, Fords Island, Hawaii 

France Field, C. Z. 

McAllen. Tex 

, D. S., Cp Bragg, N. C. 


i 
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9th Corp* Observation . . 

Flight A 

Flight R 

10th Corps Observation . , 
11th Dny Bombardment 
12th Army Observation 

Flight A 

20th Day Bombardment 

27th Pursuit 

50th Observation 

Flight A 

Flight B 

88th Observation 

90th Surveillance . . 

Flight A 

91st Corps Observation 

Flight A 

94th Pursuit 

95tb Pursuit 

96th Day Bombardment 
99tb Corps Observation 

104th Surveillance 

Flight B 

136th Observation 

Flight A 

147tb Pursuit 

166tb Day Bombardment 
258th Heavy Bomhardmer 
614th Construction 


Mather Field, Calif. 

D. 8. Fresno, Calif. 

D S Red Bluff, Calif. 

. Bolling Field, Anacosta, D. C. 
. . Kelly Field, San Antonio, Tex. 

Nogales, Aria. 

Douglas. Aria. 

. . Kelly Field, San Antonio, Tex. 
. Kelly Field, San Antonio, Tex. 
. . . Ijuiglev Field, Hampton, Vx 
Fort Serevena, Gx 




No. 10 ... . 

No. 10 
No. 19 . 


), Tex. 


Del Rio, Tex. 

Rockwell Field, Calif 

Puryear Field, El Centro, Calif. 
. . Kelly Field. San Antonio ~ 

. . Kelly Field, San / 

. . Kelly Field. San / 

. . .Bolling Field. Anacostia, l>. C. 

Camp at Fort Bliss, Tex 

Post Field, Fort Sill, Oklx 

Post Field, Fort Sill. Oklx 

. . D. 8. Fort Leavenworth, Kans 
. . Kelly Field, San Antonio. Tex. 
. . . Kelly Field. San Antonio, Tex 
. Aberdeen Proving Ground, Md 
Camp Travis, Tex. 


No, 28 
No 29 . 
No. 30 . 
No. 31 . . 
No. 32 . 


Camp Owen Biernc, Fort Bliss, Tex. 

Langley Field, Hampton, Vx 

Brooks Field, San Antonio, Tex. 

I-angley Field, Hampton, Vx 

Balloon Companies 


Fort Huger, H. T. 

Fort Leavenworth, Kan a. 

. . Brooks Field, San Antonio, Tex 
. . Brooks Field, San Antonio, Tex. 

. . Brooks Field. San Antonio, Tex. 

Fort Omaha, Nebr. 

. .Brooks Field, San Antonio, Tex 

Fort Omaha, Nebr. 

Ross Field, Arcadia, Calif, 

Fort Winfield Scott, Calif. 

Ross Field, Areadix Calif. 

. Manila, P I. 

. .Aberdeen Proving Ground, Md. 

Lee Hall. Vx 

Fort Kamehameha, H. T. 

D. S. Princetown, Mass 

. Poet Field, Fort Sill, Oklx 
. Fort Winfield Scott, Calif. 

Ross Field, Areadix Calif. 

I). S. Piincetowu, Manx 

Manila, P. I. 

Lee Hall, Vx 

Lee Hall, Vx 

lav Hall, Vx 

Goodman Field, West Point, Ky. 
Camp Benning. Gx 


Camp at Fort Bliss, Tex 

. . Kelly Field, San Antonio, Tex 

D. S-, Camp Knox, Ky. 

Manilx P L 

. loiigley Field, Hampton, Vx 

France Field, Canal Zone 

Mitchel Field, L. L 

. -Crissy Field, San Francisco, Calif. 


Provisional Guard Company No. 3 . . . .Germany, A. P. O. 927 
Provisional Guard Company No. 9 ... Germany, A. P. O. 927 
Provisional Guard Company No. 12 . . . Germany, A. T 
Provisional Guard Company No. 13. • ~ 


In the Dayton Wright Airplane Factory 



Hispan'o-Sui 


Dayton - Wright Co. Factory 


Test of Aeromarine Model 40 Wing Structure 


The Model 40 Flying Boat, which was sand tested, was 
manufactured by the Aeromarine Plane and Motor Co. of 
Kcyport, N. J. The machine is a two place, pusher type, 
flying boat, equipped with a Curtiss OXX-6, 100 hp. engine, 
designed for training purposes. 

The ailerons are on the upper wings only and are connected 
by a cable running along the top of the upper wing. The 
ailerons extend about six inches beyond the trailing edge of 



Both wings are in two sections, the lop attached bv hinge- 
fittings to the engine section panel and the lower to’ fittings 
on the wing section of the hull. 

The spars are of I section spruce or Port Orford cedar of 
the finest quality of two laminations, bonded with cassein 
glue. The upper front and rear spars are spliced in two 
places, in accordance with specifications. The spars are left 
solid at both the internal and external strut attaching points 
and also wherever any bolts are attached, such as the wing 
and aileron hinges and fittings for the wing float braces. The 
ribs are made of white pine, reinforced with fiber strips 
between lightening holes, and spruce cap streps. 

The ply veneer forms the nose or entering edge of the upper 
surface of both wings. False ribs are placed between the 
standard ribs from the spruce entering edge to the front 
spar. The internal wing struts are of square cross section, 
tapering to a round section at each end. Double wiring takes 
all drift stresses while single winding is used for truing up. 

The trailing edge is spruce and the outer edges arc scvcn- 
plv spruce, curved to take the tensional pull of the cloth 
caused upon application of dope. 

The lower wing is provided with band holes on the outer 
ends and sidewalks alongside the hull. 

Both the wings are connected by two pairs of interplane 
struts on each side of the body. These arc made of three 
laminations of first class spruce or Port Orford cedar, 
machined to a streamline cross section on a Mattison strut 
machine. 

The lift wires are all doubled and 3A6 in. and 5/32 in. 
stranded cable is used. The landing wires are single 3/16 ix 
stranded cable; the nose wires are 5/32 in. cable and the 
stagger wires 1/8 in. cable. 

A triangular cahane is provided on the upper wing, made of 
steel tubing with four wires running to the wings to take the 
landing stresses of the overhand. The wing section is R.A.F.-6. 

Load Computations 


IF = Net lift 

A„ = Area of upper wing. 

A i =-- Area of lower wing. 
x = Loading per sq. ft. of lower wing. 

3. The first load applied to the wings designated “first unit 
load,” ia equal to the net lift minus the weight of the wing 
structure since the zero reading wings are jacked np and do 
not support even their own weight. The method used in 



The loading for the sand test of the Model 40 wing structure 
was computed from data given in Aircraft Technical Note No. 
107. An example of the methods used in computing the load- 
ing and the weight of each bag is given on the following 
pages: 

1. Weights. 

Total weight of machine, fnll load 2467 lb. 

Total weight of wing structure, including 
ailerons but- not wing tip floats and braces 
nor engine panel 542 lb. 

2. The net lift is equal to the total weight of the machine 
minus the weight of the wing structure. 

The loading of the upper and lower wings is obtained from 


wing: 


11 


~ 3.46 lb./sq. ft., loading of lower wing. 
= 4.24 lb./sq. ft., loading of upper wing. 


Eight-tenths of tl 


n of Load 
s applied on 


o tenths of the load was applied on the rear four -1 
of the chord. The following size bags were used : 

“A” bag, 22.5 in. X 11-25 in., Area 1.76 sq. ft. 
"B” bag, 22.5 ix X 12 in.. Area 1.875 sq. ft. 
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“C” bag, 24. in. X 7.5 in., Area 1.25 sq. ft. 

Load, upper wing forward 0.6 of chord. 

1233 X 0.8 986.4 

= 5.64 lb./sq. ft. 

0.6 X 291 174.6 

Loading bag “A”, 5.64 X 1-76 = 9.92 lb. 
Loading bag “C”, 5.64 X 1-25 = 7.04 lb. 
Load, upper wing rear 0.4 of chord. 

1233 X 0.2 246.6 


= 2.11 lb./sq. ft 


0.4 X 291 116.4 

Loading bag “A”, 2.11 X 1-675 = 3.95 lb. 
Loading bag “C”, 2.11 X 1-25 = 2.64 lb. 
Load, lower wing forward 0.6 of chord. 
692 X 0.8 553.6 


= = 4.62 lb./sq. ft. 


0.6 X 200 120 

Loading bag "A", 4.62 X 1-76 = 8.14 lb. 
Load, lower wing rear 0.4 of chord. 


= = 1.73 lb./sq. ft. 

0.4 X 200 80 

Loading Bag "B” = 1.73 X 1.875 = 3.24 lb. 

Loading Bag "C” = 1.73 X 1-25 = 2.18 lb. 

Bags loaded half the weight of those used for “full unit 
loads’’ were used for “half unit loads.” 


Preparations for Test 


The sand bags used were made of eight and ten ounce 
duck, cut to size and sewed on a machine. Bach bag was 



Wire Diagram Showing Port Wing Structure. Starboard 


divided into four pockets in order that the loading would be 
evenly distributed. When sewing the bags, one side was left 
open so that bags could be loaded. 

The loading of the bags was based on the number of square 
feet covered by each bag. Three sizes of bags were used for 
the test. Each pocket of the bag was carefully filled with 
dried sand and the total weight of the bag was checked to 

The arrangement of the bags for the test was done in a 
systematic manner. Before laying out the bags were kept in 
piles, each pile containing a definite number of bags of one 
weight. A chart was made np giving the number of bags of 
various weights and sizes used for each load. From this data 
the loads were laid out in order, near the section to which they 
were to be applied. 

The bags for loading of the lower wing were arranged on 
the rear part of the staging provided for the loading of the 
wings. 

The loads were laid out in layers, each load being separated 
by long strips of wood. This method of separating the loads 
was used to make certain that only the required number of 
bags were taken for one load. Chalk marks on floor and wing 
separated each loader’s area of operation and gave him a 
starting point to pick up bags and to lay them on the wing. 

Jacks were used to support the wings while the loads were 
being applied and released while deflections were being taken. 
The number of jacks used was sixteen, these being placed 
directly under the strut points, overhand wire fittings and at 
the extreme inner points of the panels. There was no trouble 
experienced in using the jacks. 

The staging supporting the hull was made sufficiently 
strong so that no failure nor deflection would occur in this 
part. The staging was arranged to support the hull in such 
a manner that all stress would be carried by the wing struc- 
ture and the wing hinge fittings to the hull. 


Suitable staging was erected for the loading of the lower 
panels. This staging being made of sufficient width to allow 
the lower wing loads to be laid out on the rear part. This 
staging was substantially built and joined together and no 
trouble in this respect was experienced during the test. Cross 
bracing was so arranged to hold the wing structure from 
collapsing in event of sudden failure occurring. 



Hull Staging 

The test was conducted by Fred Keller, who represented 
the Engineering Department of the Aeromarine Plane and 
Motor Co. All work done in preparing for and conducting 
the test was entirely in his charge. Ensign Edmund A. 
Whiting, U.S.N.R.F., represented Lieut. Alfred Bledsoe, 
Inspector of Naval Aircraft, U.S.N., and checked all com- 
putations and inspected and approved all work done. 

Two foremen, four recorders, and twenty-eight men were 
used in making the test. The duties of each are as follows: 

Foremen : Having charge of loading of one-half of machine, 
comprising one upper and lower panel ; to see that all jacks 
were set up before load was applied; to supervise loading 
so that proper loads were placed in their proper places; to 
supervise lowering of jacks so load would be applied evenly. 

Recorder : Inspect jacks to see that loads was properly re- 
leased; read and record deflections for his particular section 

hinder-. To set up jacks to take load; load wings with 
required number of sand bags; release jacks after each load, 
in order that readings may be taken. 

Signals: All operations were conducted simultaneously by 
both sides in accordance with signals from a whistle operated 
by the engineer in charge of the test. According to a pre- 
arranged system, signals were given to set up jacks, start 
loading, release jacks and take deflection readings. A signal 
was also given when failure occurred for the men to stand 
clear of the wings to avert accident. All instructions were 
given directly to the foremen, who in turn supervised the worts 
of their men. The method of laying out the loads made it 
possible for the test to be completed in a short time. 

Procedure during Test 

1. The wings were jacked np just enough to remove the 
weight from the wires nnd members. 

2. Initial readings were taken on all scales by the recorders. 
Initial tension was read in all structure wires by means of 
“tension meters.” 

3. The “first unit load” was applied. This load is equal 
to the net lift minus the weight of the wing structure. 

4. All jacks were released. Deflection readings on the spare 
nnd struts and tension readings on all wires were taken. 

5. Wings were jacked up just enough to catch but not raise 
the wings. 

6. “Second unit load” was applied. This load is equal to 
the net lift on the wings. 

7. Jacks were released, deflection readings on spars and 
struts and tension readings on wires were taken. 

8. Wings were jacked up as in paragraph five above. 

All subsequent loads were applied in loads equal to fall 

unit load in the same manner and the same operations were 
repeated with each loading. The loading was continued until 
five unit loads had been applied. Five unit loads is equal to 
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83.3 per cent of the load required for a factor of safety of 
six. At this point, the sand bags were removed from the 
wings and after a period of one hour the “first unit load” was 
again applied and the difference between this reading and the 
first taken for the first load was taken as the permanent set, 
because the zero reading was taken with the wings jacked up 


that wire No. 5, inner bay, forward assumed two-thirds more 
load than wire No. 6, although tension in wires No. 3 and No. 
4 was nearly the same. No doubt this is due to the nose drift 
wire No. 12 leading to the No. 6 wire terminal and carrying 
part of its load. On the other hand the stress analysis slows 
this condition. 


external n 


WIRE STRESSES 
LIFT CABLES 



so that they were not carrying their own weight. 

The loading was continued by the addition of a load equal 
to four unit loads. Due to heavier loading on forward part 
of wing two bags had to be used for this while only one was 
used on the rear 0.2 of wing. At this point the loading equals 
a factor of five or 83.3 per cent of the required load. The 
loading was continued by addition of half unit loads until six 
unit loads had been applied. This is the total load' required 

weight of machine is under five tons. The seventh and eighth 
unit loads were applied in full unit loads and about one 
minute after the jacks for the eighth load had been released, 
the upper rear spar on the right side failed in the inner bay. 

The following method of taking readings was used : Linear 
graduated scales were secured t 


ings ii 




ment of overhand wires, midway between these points, and at 
the extreme tips of the wings. Fixed light wires, tightly 
drawn in a horizontal direction were led past the edges of the 
scales. The deflections were determined by reading the 
movement of the scales relative to the wires. Deflections were 
read to eights of an inch. Means were provided for taking 
deflections on all struts. 

Stresses in all structure wires were taken through the fourth 
load on lift and stagger wires and through the seventh load 
on the nose wires by means of tension meters. These instru- 
ments wore calibrated on an Olsen testing machine before using 

structure, after the test was finished. The rear outside strut 
No. 2 on the right side showed considerable deflection. After 
failure of wing spar this strut returned to zero deflection. A 
compression test was made on this member after removal 
from the machine. 


Headings were taken on all struts by means of cords held 
taut during deflections by elastic bands at each end. A scale 
was attached to the center of the strut and the deflections 
determined by noting the movement of the scales past the 
cord. The scales were attached on the leading edge of the rear 
struts and the trailing edge of the front struts. 

It will be noticed that the tension in the wires No. 3 and 
No. 4, middle ,bay was about twice that of the overhang wires 
and that tension in wire No. 6 was about the same as that in 
wires No. 3 and No. 4. It is particularly interesting to note 



The drift wire termini! 
elongate the hole in the 
six unit loads, as shown i 


right side started to 
: five and a half and 
is obtained and obser- 


this bolt 
due to metal fitting 
About one minute 


ixth load it again took additional stress and 
> do so until spar failure. It is not possible for 
pull out without breaking through the deck clamp 
. „... ’e of deck clamp. 

le jacks had been lowered for the 


eighth 1 , 

right side failed in the inner bay by combined compression 
and bending. The breaking of the wing spar caused the 
stress to be carried by the lower forward hinge connection 
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right side, which spread oat, due to cotter pin shearing off 
and the hinge pin bending. Finally this let go and left wing 
crashed to scaffolding erected to catch wing at failure. 

The outer rear wing strut No. 2 on the right side showed 
considerable deflection end after the wing test a compression 
test was made on this member. 

Strut fittings on upper rear.heam outside struts Nos. 10 and 
2, turned loosening the rear lift wires of sets, terminating at 
these two fittings. 

The lower forward left wing hinge pin bent silghtly although 
no sign of tendency to fail showed up in upper left rear spar 

A specimen was cut from broken spar near break for the 
determination of moisture content and specific gravity. The 
following results were obtained : 

Moisture Content 8.9 per cent 

Specific gravity 0.359 

The wing structure carried safely a load equal to a factor of 
seven and failed when the eighth load was applied. This gives 
a factor of safety of seven pins. 

The wing structure showed an ultimate strength of 16,7 
per cent plus greater than the factor of safety specified. The 
machine is deemed to have passed the test satisfactorily with 
regard to wing structure. 

The left hand of the wing structure successfully carried a 
load equal to a factor of safety of eight. 

83.3 per cent of required load for factor of safety of six 
instead of 80 per cent as per specification was applied before 
betting the permanent set, because it is not possible to apply 
unit loads and have 80 per cent on the wing at the same time. 

Attention is directed to the support given by the nose drift 
wire and the importance of this wire. 


Characteristics of Model 40 Flying Boat 



French Airplane Industry 

The French Chamber of Deputies has appropriated nlmost 
300,000,000 francs for military and commercial aircraft devel- 
opment. Reports just released from the French Chamber of 
Deputies state : France possessed 120 airplanes of 14 different 
makes in 1914. There were in France at the time of the armistice 
(owned by the French government) 11,836 airplanes and 
1,264 hydro-airplanes. There are at present 30,000 motors in 
France. The French Government produced 56,000 airplanes 
and 3,000 hydro-airplanes during the war. More thnn 100,000 
motors were built There are now more than 18,000 licensed 
air pilots in France. Just before the armistice French fac- 
tories were producing an average of 2,800 airplanes and 4,500 
motors per month. 
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In the ease of a two-bladed propelle: 
each blade is attacking air having an ax 
speed of translation plus a small ainouni 
the previous blade. This amount, for 


al speed equal b 
AB of the inflo 
onvenience, is e 



(3) With a small ratio of total blade width to di 
the simple Drzewiecki is approximately correct, whil 
a large ratio the inflow theory with the inflow factor 
is correct. For propellers normally in use a cc 
depending on the ratio is justified. 

These recent experiments of Drzewiecki also give weight to 
the idea (often suggested but only recently experimentally 
tested by R. M. Wood at the Royal Aircraft Factory) that 
corresponding blade elements of successive blades in a pro- 
peller were equivalent to an infinite multiplane with a back- 
ward stagger and that blade interference might be corrected 
for by testing an aerofoil as one of such a multiplane series. — 
The Aeronautical Journal. 




the following: Lieut. Col. James E. Feci 
as Chief of Training and Operations Gr 
William Mitchell appointed assistant chie! 
John D. Reardon has been detailed a 


has been detailed 
i, vice Brig. Gen. 
r Service. Major 


Procurement Division; acting chief, Productii 
acting chief. Inspection Section, Supply Group. 

Majors Rush B. Lincoln and John W. Simons, jr., Uapt. 
Maxwell Kirby, members and Lieut. Hubert V. Hopkins, 
recorder, compose a new board which will consider applies^ 
tions for appointment in the Aviation Section, Signal Officera’ 
Reserve Corps, relieving the board which was appointed April 
10, 1920. .... - 

Capt. Lloyd N. Keesling has been assigned as education and 
recreation officer for the Air Service, Washington, D. C. 
Capt. Frederick F. Christine has been appointed transporta- 
tion officer of the office of chief, Air Service, relieving Lieut. 
Earl G. Harper, Inf., transferred. Capts. James F. Doherty 
and Ralph P. Cousins have been assigned to the Air Service 
Advisory Board. 

Recent assignments to groups, office of Chief of Air Ser- 
vice, are as follows: Training and Operations, Capt. Henry 
Abbey, jr., Lieuts. James B. Carroll, William E. Connolly, 
George W. Goddard, Clifford E. Smythe; Administration, 
Capt. Horace X. Heison, Lieuts. James E. Duke, jr., Hugh 
C. Downey, Kenneth C. McGregor, Harold Lee George. 


A Variable Surface Airplane 


The machine has its upper plane in three par 
forms part of a fixed biplane truss, while the other i 
moveable, one sliding forward and the other backward. 


lely interesting enables the pilot to vary the wing surface from thirty to fifty 
nvn before the square meters and alter his speed from 60 to 200 kilometers an 
hour. The surface variation is made in the upper plane, which 
s, one of which is constructed in three parts. One of these is fixed, but Ihe 
other two are two others are movable, one gliding forward and the other 
backward. The center of pressure is kept constant by giving 
and the forward and rear wings a different displacement, 
are The pilot starting out with the wings at full stretch rose 



V Variable Surface Airplane 


transmitted from the movable plane when extended to the bi- 
plane truss. No doubt the cambered supports shown in the 
photograph assist in this transmission of stress. 

The chord of the upper plane is 5 ft. 4 in. when norma], and 
10 ft. 8 in. when the movable surfaces are displaced. The center 
of pressure motion remains unchanged by having one movable 
part moved forward and the other rearward. 

The speed range is from 125 miles to 37 miles an hour. A 
perfect landing was made on test, with a landing rim of only 

120 feet. 

The plane was designed by Levavasseur and Gastambide 
and flown by the aviator Grandjean, after whose demonstra- 

The machine is a 250 hp. biplane of which a 


Then wishing to increase his speed 
he began contracting the wing’s surface. The operation b>ok 
about a minute, during which time the plane gathered speed 
until it was flying at 200 kilometers an hour. 

When he wished to land, the pilot again increased the 
surface and glided down gently at 60 kilometers an hour and 
' ’ perfect landing. The arrangement of the rear wing 


securing safety of landing of an airplane which c 
same time be capable of great speed. The mechanism is 
claimed to be both simple and strong and the trials carried 
out did not develop any faults. 


Annual Meeting of the Aero Club of Ameriea 
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SIX THOUSAND TIMES 
SUCCESSFUL IN 
HUMANITY’S CAUSE 


UT of the maze of war-work, through 
w m that smashing terrible strain of pro- 
duction, comes a proud record of 
achievement. 

Not one failure in the building of over 
six thousand Wright Aeronautical En- 
gines! Not one rejection of our product 
in either the government-supervised in- 
spection records in our possession or in 
the archives of the War Department. 

Such is the performance of the Wright 
Aeronautical Engine. 

Such is the service of this organization. 
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Seattle-V ictoria Air Mail in Operation 

The contract awarded by the Post Office Department to 
Edward Hnbbard, formerly of the Boeing Airplane Co., is 
being carried oat. The contract called for a maximum of ten 
trips a month. As the operation of the service began on 
October 15, only five trips were made. Hubbard is using two 
Boeing machines; one twin float seaplane equipped with a 
Hall-Scott L-4 and a Hying boat equipped with a Hall-Scott 
L-6. He uses the machine which is more suited to the load 
on that particular trip, keeping the other machine in reserve. 
The American terminus is the Boeing hangar on Lake Dnion. 
This service is paid for entirely by the United States govern- 
ment, the Canadian Post Office taking no part. Hubbard is 
required to deliver the mail to the steamers at Victoria but the 
civic authorities have promised to provide a proper float. 

All of the trips in October were made in bad weather, some 
of them after dark. The mail in all instances has been advanced 
at least 24 hours. In the case of letters mailed after the 
regular service by train or steamer has left, they are advanced 
at least two weeks to the Orient, as otherwise they would have 
to wait for the next steamer. 

The Boeing Airplane Co. as announced, in connection with 
the start of this service, that they have retired from the com- 
mercial operation of airplanes and will in the future confine 
their activities to manufacture. 


San Diego May Have Aerial Mail 

With a view to establishing aerial mail service between San 
Diego and New York, John A. Jordan, chief of construction 
of United States aerial mail service, made an investigation in 
San Diego of conditions. The service, if found feasible by 
Jordan, will he a 52-liour service between San Diego and New 
York and will be by way of an air route from San Diego to 
the transcontinental mail terminal at San Francisco. He made 
the investigation under the direction of the postoffice depart- 
ment. 

The commercial flying field at Dutch flats and landing facil- 
ities there were looked into by Jordan. He said that he was 
there merely to investigate the physical factors of the proposed 
route and to report, to Washington. Then, according to Jor- 
dan, it will be up to the congressman from there, the chamber 
of commerce and the citizens to bring pressure to bear to secure 
the service. He said he thought San Diego could get it if these 
representatives speak right np. 

The aerial mail sen-ice so far has been remarkably satisfac- 
tory, Jordan says, and an average of 94 percentage perfect 
was maintained Inst year, although much of the flying was 
around the groat lakes, where conditions are had. 

F-5-L at the Smithsonian Institute 

The Naw Department has loaned a completely equipped 
F-5-L flying boat to the Smithsonian Institution for exhibi- 
tion purposes. The * 1 1 * * 

manner ns to enable 
the details in eonne< 

operation. Shipment was made by truck fro 
Navy Yard to the Smitlisoi 
assembled by personnel fix 
Anacostia, D.C. 

This type of flying boat 

illstructi' — 1 1 
been executed with this type of craft. 


•stand clearly all 
n. assembly and 
the Washington 
Institution, and the boat was 
he U. S. Naval Air Station, 


which could have been placed on exhibit! 


An Exhi bition at Los Angeles Races 

Arrangements were completed recently for an aero exhi- 
bition under the auspices of the Aero Club of Southern Cali- 
fornia in connection with the national championship automo- 
bile races Thanksgiving Day at the Los Angeles Speedway. 
This is in addition to Barr's flying circus, already announced 
on the Speedway program by Manager Dick Ferris. The aero 
exhibition will show the latest types of aircraft. 

Several large airplanes of the newest commercial designs, 
both for passenger and freight carrying, are being constructed 
in Los Angeles factories. 

One, which is being rushed in order to be in the air by 
Thanksgiving Day, will carry a ton of freight on a flight of 
1000 miles, and the Aero 'Club has promised Mr. Ferris that it 
will be entered. Another which is expected to show a new 
mark in firing efficiency will be registered a§ an entry if the 
owner decides to retain it in Los Angeles. 

The public will be admitted to the infield of*t"hc Speedway 
from 8 to 1 o'clock. Facilities will be afforded for close exam- 
ination of the new types of machines. The field will be cleared 
at 1 o’clock for the flying circus, and the championship auto- 
mobile races will begin at 2 o'clock. 


San Francisco Naval Base to Be Inspected from Air 

Inspection from the air of naval base sites on San Francisco 
bay is contemplated by the naval base committee of the Oak- 
land, Calif., Chamber of Commerce for the congressional com- 
mittees due there on November 16. 

The Durant fliers have mapped out an air trip which will 
cover the sites at Almeda, Hunter’s point, and Carquinez 
straits in forty-five minutes, and Major Reed Chambers, mana- 
ger of the Durant Aircraft Corporation, has invited W. W. 
Chapin, chairman of the committee, and J. R. Knowland, a 
member of the committee on arrangements, to take a test flight 

Major Chambers has proposed that ns many as possible of 
the senators and representatives be induced to take the trip 
and has given assurances that with six new "ships” which his 
company will have about the first of the month the entire 
party of ten can be shown all of the sites in an hour and a 
half. 

“I have already flown over the three sites,” the major said 
today, “and am preparing to make more flights to take 
photographs. In my opinion, after viewing the sites from the 
air, there is nothing to it but Almeda.” 


Appointment of Army Flying Cadets 
Pending the publication of regulations, governing appoint- 
ments in the Officers' Reserve Corps, the War Department has 
stated a policy which is to be observed relative to the appoint- 
ment of flying cadets as Reserve officers. About one month 
prior to completion of training, cadets will be examined as 
to their fitness for appointment in the Reserve Corps by a 
board of three officers, one of whom will be a medical officer, 
convened by the commanding officer of a flying field. Reports 
from the various boards, whether' favorable or unfavorable to 
the cadet, will be forwarded through the Chief of Air Service 
to the War Department- Appointments in the Officers’ Re- 
serve Corps will be made in sufficient time so that the cadets 
may receive such appointments on the date of completion of 
their flying training. Cadets who are under twenty-one years 
of nge at completion of training will be appointed on attain- 
ing that age. 


Enlisted Men as Flying Cadets 
Due to complaints from primary flying schools that care has 
not been exercised in the selection of enlisted men for detail at 
these schools as flying cadets. Air Service headquarters had 
called atention of commanding officers to the fnct that the men 
selected should be potential commissioned officers of the Air 
Service. The selection of men who do not measure up to this 
standard and who are later sent to flying schools usually 
results in their failure. These failures result in unnecessary 
expense to the Government and have an adverse effect upon 
the working staff of the schools to which they are sent. 


M. R. Saulnier Visits This Country 
M. Raymond Saulnier, Chevalier of the Legion of Honor, 
and president of the Societe Morane Saulnier of France 
arrived in the United States on November 1. The purpos e of 
his trip is to complete the negotiations for the manufacture 
of Morane Saulnier airplanes in this country. The Morane 
Saulnier firm is one of the large airplane manufacturers in 
France and has gone ahead with the production of civil models 
The aviator Fronval recently flew a Morane Saulnier type AR 
with the elevator and aileron controls locked, using only the 
rudder and throttle. 
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ANSALDO AEROPLANES 
S. V. A. 


Safety, the dominant factor in Ansaldo’s planes. 
Sand testing the tvings of the S. V. A. 


|N the purchase of an aeroplane there are 
three vital points that must be very 
seriously considered. 

First, die plane itself — its performance — speed — 
safety — take off — landing speed, etc. 

Second, the manufacturers of the plane; their 
experience — their present abilitv — engineers and 
equipment. 

Third, the service; that is — the ability of the 
manufacturer’s representatives to keep that plane 
in the air and in flying condition. 

Features of The Ansaldo-S. V. A. 

50 % Reserve Power. 

All steel landing chassis. 

Fuselage of plywood panel construction. 

Struts — steel, VFarren streamline design. 

Quick take off. 

Transportation Slow landing speed. 

AERO IMPORT CORPORATION 



118 WILLIAM STREET 
NEW YORK CITY 


A VI ATIO 



Uastor Oil 


Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

„ ^founded WSJ 
1 he Oldest and Latest Manufacturers 
of Castor Oil in the United States 
120 BROADWAY - - - NEW YORK 



Are you building 
a hangar? 


TOHNS-MANVILLE Corrugated 
J Asbestos Roofing, used for the 
roofs and side walls of hangars, 
gives weather-proof protection of 
splendid durability because it is im- 
mune to the corrosive action of sea- 
air, smoke or add fames — and it 
never needs painting for its asbestos 

surface is amply able to resist any 

Write for information about Johns- 
Manville Corrugated Asbestos Roof- 
ing — you will probably find it 
peculiarly suited to your needs. 

JOHNS - MANVILLE 

Ave. at 41st St., NEW YORK CITY 


r Canada: - Canadiar 


iville Co., Ltd., 


ANNOUNCEMENT 

We are pleased to inform our 
many inquirers that we are now 
able to make immediate de- 
liveries on standard types of 

HAMILTON 
PROPELLERS 
OF QUALITY 

Some choice territory still available 
to responsible distributors. 

HAMILTON AERO MFG. CO. 

MILWAUKEE, WIS. 


ALUMINUM 

INGOT 
SHEET 
MOULDINGS 
ROD AND WIRE 
SOLDERS AND FLUXES 
FABRICATED FORMS 

DURALUMIN — where strength 
with lightness is essential 

Aluminum Company of America 

Pittsburgh, U. S. A. 
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Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1913 



213 Lyon St., Grand Rapids, Michigan 


Contractors to United Sfafea Government 


LEARN TO FLY 

d established school, under an instructor ’ 

AMERICAN ACES 


Army Training Planes Used. 
We Build Our Machines. 

PRINCETON FLYING CLUB. Princeton. N. J. 
WEST VIRGINIA AIRCRAFT CO.. Wheeling. W. Va. 
DAYTONA FLYING CLUB (Winter). Daytona, Fla. 


Grand Rapids Vapor Kilns 

are used by these aircraft concerns with absolute 
satisfaction. 




TYPE L-6 

AIRPLANE ENGINES 


Submit your drying problem to 
specialty of kiln design^ and are pr« 


tperts who make a 
ared to furnish and 


GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 


Hall-Scott Motor Car Company 

West Berkeley, California 
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Too much O n|> ¥> TX is the cause 
or too little OrLLv of most crashes 

Use a BADIN Air Speed Indicator! 

We are the exclusive American agents for these 
famous instruments, and have them in stock in 
all ranges. Also at your service with Compass, 
Banking Indicator, Turn Indicator, Air Distance 
Recorder, Tachometer, Altimeter, Lights, etc 

PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


AVIATION and AIRCRAFT JOURNAL 

FOR SALE ON LEADING NEWS STANDS 

15 Cents a Copy 


The Technical Articles, News and Illustrations Appearing Every 
Week in AVIATION and AIRCRAFT JOURNAL Will Keep You 
Accurately Informed of the Progress of Aeronautics and Air Trans- 
portation. 

By Missing a Single Issue You May Overlook Information Which 
Someone Else Will Capitalize. 

To Insure Receiving Regular Copies Each Week, Send Four Dol- 
lars (in U.S.) for an Annual Subscription — 52 Issues. 

THE GARDNER, MOFFAT CO., Inc. 

22 EAST 17TH STREET NEW YORK 


November 15, 1920 
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INDEX TO ADVERTISERS 


Aero Import Corp 

Aeronmrine Plane & Motor Co... 

Aircraft Service Directory 

Aluminum Company of America . . . 

Baker Castor Oil Co 

Barker. F. W 

Brewstcr-Goldsmith Corp 

C 

Climax Molybdenum Co 

Curtiss Aeroplane & Motor Corp. . . 

D 

Dayton Wright Co 

Doehler Die-Casting Co 

G 

Edstrom Machinery Co 

F 

Flottorp Manufacturing Co 

G 

Grand Rapids Veneer Works 

H 

Hall-Scott Motor Car Co 

Hamilton Aero Manufacturing Co. 

Home Insurance Co 

Howard, Raymond M 

J 

Johns-Manville, Inc 

L 

L-W-F Engineering Co., Inc 

M 

Martin, The Glenn !•., Co 

P 

Philadelphia Aero-Service Corp . . 
Pioneer Instrument Co 

T 

Thonias-Morse Aircraft Corp. . . . 

W 

Wellington, Sears & Co 

West Virginia Aircraft Co 

Wrigli Aeronautical Corp 


‘The Spark Plug 

That Cleans Itself* 



G 


"The Plug with the Infinite Spark ” 

Contractor s to the U.S. Army Air Service 

BREWSTER-G0LDSM1TH CORPORATION 

33 GOLD STREET, NEW YORK CITY 
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THE AIRCRAFT SERVICE DIRECTORY 


Where to Procure Equipment and Services 

AIRPLANES ACCESSORIES EXHIBITION WORK PARCEL CARRYING 

ENGINES TRAINING FOR AERIAL ADVERTISING AERIAL PHOTOGRAPHY' 

PARTS PILOT OR MECHANIC PASSENGER CARRYING AND MAPPING 




NATIONAL ADVERTISING 

20 weeks contract from Chicago to Galveston. Texas. 
500.000 circulation. Write for plan and price. 
JOHN H. ASHLEY. Anbnrn, Ind. 

AMERICAN AERIAL ADVERTISING CO. 

AUBURN; IND. 

John H. Ashley, M’gY. Frank Cameron, Pilot 


This Advertising Space 

if used regularly will pay 
for itself many times over. 

Write for Rates 


Aerial Advertising a Specialty 
Stunt Work a Hobby 


Submit Inquiries to 

The BLANCHARD AVIATION SCHOOL CO. 
Airdrome Bayview Park, Toledo, Ohio 



Irwin Aircraft Co. 


EUROPEAN METHOD OP MANUFACTURE 


People’s Bank B’i’d’g- Sacramento, Cad. 



NORTHWESTERN CANADIAN CURTISS 


DISTRIBUTORS IPrica $3,600) 

We Also Operate an Extremely Efficient Ftrtnc School 
tcnrn to “PI V With Security" 

SECURITY AIRCRAFT COMPANY 

MINNEAPOLIS. MINN 


WING COVERING 

Doping, Pigmenting, Enameling, Varnishing accurately, 
quickly and economically done at your own 
hangars if desired. 

G. VOISIN, Expert 

Tol- 139 W. Hath. Hgti. 236 Fraaklia Are.. Hatbrouck Haight*. NJ. 


AEROPLANES - FLYING BOATS 
GENERAL SUPPLIES 
PARTS FOR CANUCKS 

JAMES LEVY AIRCRAFT CO. 

2033 to 39 Indiana Ave., Chicago 
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ontractons to tbe • Army;, 
Navy and- Air-Mail-Service 
L w r Engineering co ,inc., 

• College Point- -New York.- 


The Home COMPANY New York 

ELB RIDGE G. SNOW, Preaident 
Home Office: 95 William St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

Windstorm, Cyclone, Tornado — Passenger Carrying Permit — Stranding and Sinking Clause — Demonstration Permit — 
Instruction Permit 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine ( Inland and Ocean), Parcel Post, Profits and Commit, 
Stans, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, T ourisls' Bag - 

STRENGTH REPUTATION SERVICE 



A NEW ERA 


T HE World’s increasing business demands quicker distribution. This is 
possible only through greater and faster transportation facilities, which 
means a New Era -- the era of Airplane tranmportation. 

In France, England and Germany Airplane transportation is in successful op- 
eration on a considerable scale. 

That the needs of American Commerce will be met by the Airplane is no 
longer a vision of the distant future, but a certainty of Tomorrow. 

The big railroad men were those who in pioneering days visualized the future 
and acted accordingly. 

History will repeat in Airplane transportation — the pioneers of today will be 
the big men of the future. 

It should, therefore, be the concern of forward-looking business men to realize 
now the almost unlimited possibilities of the Commercial Airplane and to have 
at hand the advance information that is so important. 

For information, write 


THE GLENN L. MARTIN CO 

CLEVELAND, OHIO 


Contractors to the TJ. S. Army, Navy and 
Post Office Department 


Member of the Manufacturers * Aircraft 

Association 



